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REMARK^ 



The forgoing amendment amoids claims 1-2, 4-7 and 15-19, Now pending in the 
application are claims 1-19, of which claims 1» 3, 9, 13 and 15 are independent. 



Applicants amend claims 1-2, 4-7 and 15-19 to clarify the scope of the claims. 

For example, claims 1-2 are amended to provide proper antecedent basis for '*the gas.'' 
Claims 4, 7-8 and 16 are rewritten in a means-plus-fimction format to overcome the 
indefiniteness rejections raised in the 0£5ce Action. Claims 6 and 15 are amended to address 
typographical errors. 

Support for the claim amendments can be found in the figures and corresponding 
descriptions in the specification of the present application. No new matter is added. 

n. Summary of Reiections 

Claims 1-2, 4-7 and 16-19 are rejected under 35 U.S.C. §112^ second paragraph as being 
indefinite. 

Claims 1-2 ore rejected under 35 U.S.C, §103(a) as being unpatentable over U.S. Patent 
Application Publication No. 2001/0019789 ("Hirakata") in view of U.S. Patent Application 
Publication No. 2002/0189873 CTvtizuno'O. 

Claim 2 is rejected under 35 U.S.C. § 103(a) as being unpatentable over Hirakata in view 
of Mizuno and further hi view of U.S. Patent Application Publication No- 2003/0224226 ("Jia"). 

Claims 3-12 and 15-19 are rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Hirakata in view of Mizuno. 



Claim Amendmenta 
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Claim 13-14 are rejected under 35 U.S-C. §103(a) as being unpatentable over Hirakata in 
view of Mizuno and further in view of Jia. 

The refections will be discussed separately below. 

IIL Claim Rejections under 35 U.S.C S112 

Claims 1-2 are rejected under 35 US,C. §1 12, second paragraph, as being indefinite. 
(See the Office Action, page 2). 

Applicants amend claims 1-2 to clarify that the gas is a fiiel g^. Applicants also amend 
claim 6 to correct the typographical error, (See the Office Action, page 2, paragraph 4). As 
such, Applicants request withdrawal of the rejectiona of claims 1-2. 

Claims 4-7 are rqected under 35 U.S.C. §112, second paragraph, as being indefinite. 
(See the Office Action, page 2). 

Applicants amend claims 4*7 to recite a means element and hence to remove method 
steps. As such» Applicants request withdrawal of the rejections of claims 4-7. 

Claims 16-19 are rejected under 35 U.S,C. §1 12, second paragraph, as being bdefinite. . 
(See the Office Action^ page 3), 

Applicants amend claims 16-19 to recite a means element and hence to remove method 
steps. As such. Applicants request withdrawal of the rejections of claims 16-19. 

IV: Rejections of Claims 1-2 under 35 U>S,C, 8103 

Claims 1-2 are rq'ected under 35 USC 103(a) as being unpatentable over U.S. Patent 
Application Publication No, 2001/0019789 ("Hirakata") in view of U.S. Patent Application 
PublicationNo. 2002/0189873 ('•Mizuno'*). (See the Omce Action, page 4> Applicants 
respectfiilly traverse the rejection. 
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Claims 1-2 are directed to a method for cooling a fliel cell that generates power using air 
and a fuel gas. A cooling liquid is circulated between the ftiel cell and a heat exchangefi The 
fiiel gas is separated from the cooling liquid and mixed with the air supplied to or ^hausted 
from the fuel cell. The mixed gas is then exhausted. Claim 2 depends from claim 1 and adds 
separate and patentable featuiie& 

Applicants submit that Hirakata and Mizuno do not teach ''separating the fiiel gas from 
tiie cooling liquid, mixing the separated gas with the air supplied to or exhausted from said fuel 
cell, and then exhausting the gas/' as recited in claim L 

The Hirakata reference teaches a heat exchange system including a fuel cell (30), a 
radiator (10)» and a gas detector (50). The cooling water circulates between the radiator (10) and 
the fiiel cell (30) such that the cooling water can exchange heat with the radiator (10) and the 
fuel cell (30). The hydrogen sensors (SO, 52, 54) are disposed at the radiator (10) or the cooling 
water passage to detect the hydrogen gas that leaks into the cooling water. 

The Hirakata reference teaches ftat the hydrogen gas leaking into the cooling water is 
collected in the upper tank (12) or the reserve tank (24) where the gas detectors are mounted. If 
the hydrogen sensors detect the hydrogen collected in the upper tank (12) or the reserve tank 
(24), the hydrogen leakage wazhing lamp (92) informs the driver of the leakage. The Hirakata 
reference, however, does not teach that the collected hydrogen is mixed with the air supplied to 
or exhausted from the fliel cell, as required in claim 1. 

The Examiner recognizes in the Office Action that ''Hirakata et aL does not specifically 
teach using air supplied to or exhausted from the fuel cell." (See the Office Action, page 6, lines 

1- 2). The Examiner, however, alleges that the hydrogen dilution taught in the Mizuno reference 
compensates for the deficiencies of the Hirakata reference. (See the Office Action, page 6, lines 

2- 15). Applicants respectfully disagree. 

The Mizuno reference teaches a hydrogen dilutor (424) that receives the hydrogen gas 
discharged from the fuel cell. The Mizuno reference also teaches that the hydrogen dilutor (424) 
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receives the oxygen off-gas discharged fix>in the fuel cell. The hydrogen dilutor (424) dilutes the 
discharged hydrogen gas by mixing the hydrogen gas and the oxygen ofr-ga& The diluted 
hydrogen gas is introduced into the oxygen ofF-gas discharging channel (503) and is flirther 
mixed with the oxygen of&gas flowing in the oxygen off-gas discharging channel (503). 

The Mizuno reference teaches a hydrogen dilutor (424) that receives the hydrogen gas 
discharged from the fuel cell The Mizuno reference also teaches that the hydrogen dilutor (424) 
receives the oxygen off-gas discharged fiom the fUel cell. The hydrogen dilutor (424) dilutes the 
discharged hydrogen gas by mixing the hydrogen gas and the oxygen ofF'gas. The diluted 
hydrogen gas is introduced into the oxygen oft-gas discharging channel (503) and is farther 
mixed with the oxygen off-gas flowix^ in the oxygen off-gas discharging channel (503). 

The hydrogen dilutor (424) of the Mizuno reference mixes the hydrogen gas discharged 
fiom a fuel cell with the oxygen off-gas that is also discharged fiom the fiiel cell. The Mizuno 
reference, however, does not teach that the hydrogen gas separated from the coolmg water is 
mixed with the air supplied to or exhausted from the fuel cell. 

Furthermore, Applicants submit that Hirakata and Mizuno do not teach 'Hhe gas mixed 
with air supplied to the fiiel cell is introduced into a cathode of the fiiel cell." as recited in claim 
2. 

In Mizuno, the diluted hydrogen gas is introduced into the oxygen off-gas discharging 
channel (503) and is fbrther mixed with the oxygen off-gas flowing in the oxygen off-gas 
discharging channel (503). Mizuno, however^ does not teach that "the gas mixed with air 
supplied to the fUel cell is introduced into a cathode of the fUel ceU/' as recited in claim 2. 

As such, Ai^licants submit that Hirakata and Mizuno fail to teach all of the limitations 
of claims 1-2. Applicants therefore request withdrawal of the rejection of claims 1-2. 



10 



PA(X13/20'RCVDATSN(2007 6:00:36 PM [Eastern Daylight Time]'^^^ 



05/08/2007 18:07 FAX 6177424214 



LAHIVE&COCKFIELD 



121014/020 



AppUcation No.: 10/826,016 Docket No.: irw-036 

V> Rejection of Claim 2 midcr 35 US.C. 8103 

Claim 2 is rejected under 35 USC 103(a) as being impatentable over U.S. Patent 
Application Publication No, 2001/0019789 ("Hirakata'O in view of U.S. Patent Application 
Publication No. 2002/0189873 C^Mizuno'') and flirther in view of U.S. Patent Application 
Publication No. 2003/0224226 ("Jia"). (See the Oi&ce Action, page 6). Applicants respectAiUy 
traverse the rejection. 

Claim 2 depends from, claim 1 and adds die feature that the gas mixed with air supplied 
to the fuel cell is introduced into a cathode of the fiiel cell. The Examiner recognizes ihat 
Hirakata and Mizuno do not teach this feature of claim 2. (See the Office Action page 6). The 
Examiner, however, assens that the Jla refi^ence compensates fbr the deficiencies of the 
Hirakata and Mizuno references. (See the Office Action, page 7). Applicants respeotfUUy 
disagree. 

The Jla reference teaches exposing the cathode to hydrogen for conditioning a fuel cell in 
an initial operating period. The Examiner refers to paragraph 21 as teaching the feature recited 
in claim 2. The portion of the Jia reference referenced by the Examiner recites that "controller 
18 signals oxidant shutofT valve 15 to close and signals fuel shutoff valve 16 and fuel 
conditioning valve 17 to open thereby providing hydrogen directly to cathode 4/* (See the Jla 
reference, paragraph 21). The Jia reference, however, does not teach that a mixed gas is 
supplied to the cathode of a Aiel cell. Moreover, the Jia reference does not teach that the 
hydrogen gas separated from the cooling water and then mixed with the air supplied to tiie fuel 
cell is provided to the cathode of the fuel cell. 

As such^ Applicants submit that Hirakata, Mizuno and Jia ^1 to teach all of the 
limitations of claim 2. Applicants therefore request withdrawal of the rej^tion of claim 2. 

VI. Claim Rejections under 35 USC Si 03 

Claims 3-12 and 15-19 are rejected under 35 USC 103(a) as being unpatentable over U.S. 
Patent Application Publication No. 2001/0019789 CHirakata'O in view of U.S. Patent 
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Application Publication No. 2002/0189873 ("Mizuno'*). (See the Office Action, page 7). 
Applicants respectfully traverse the rejection. 

A. Clatm 3 

Applicants respectfully submit that Hirakata and Mizuno do not teach ^'said cooling 
liquid storage container conmiumcates vnih a supply air pipe» which supplies air into the fliel 
cell, or with an exhaust pipe» which exhausts the air from the fUel cell, via a signal pressure 
pipe/* as recited in claim 3. 

The Examiner recognizes in ihe Office Action that **Hirakata et al. does not specifically 
teach using air supplied to or exhausted from the fuel celh" (See the Office Action, page 9, lines 
3-4). The Examiner, however, asserts that the hydrogen dilution taught in the Mizuno reference 
compensates for the deficiencies of the Hirakata reference. (See the Office Action, page 9, lines 
3-1 7)» Applicants respectfully disagree. 

As discussed above, the hydrogen dilutor (424) of the Mizuno reference mixes the 
hydrogen gas discharged firom a fuel cell with the oxygen ofT-gas that is also discharged from the 
fiiel cell. The Mizuno reference, however, does not teach that the cooling liquid storage 
container communicates with a supply air pipe, which supplies air into the fUel cell, or with an 
exhaust pipe, which exhausts the air from the fuel cell, via a signal pressure pipe, as recited in 
claim 3. 

The cited references do not teach the signal pressure pipe recited in claim 3. The signal 
pressure pipe recited in claim 3 enables the cooling liquid storage container to communicate with 
the supply air pipe or with the exhaust pipe. The combination of the Hirakata and Mizuno 
references does not teach any pipe that connects the upper tank (12) or the reserve tank (24) of 
the Hirakata reference to the supply air pipe or with the exhaust pipe of a fuel cell 

As such. Applicants submit that Hirakata and Mizuno fail to teach all of the limitations 
of claim 3. Applicants therefore request withdrawal of the rejection of claim 3- 



12 



PAGE 15/20 ' RCVD AT Sn/2007 6:00:36 PM [EastNfn Daylight 



05/09/2007 18:07 FAX 6177424214 



LAHIVE&COCKFIELD 



ia018/020 



Application No,; 10/826,016 Docket No.: IIW.036 

B. Claims 4«8 

Claims 4-8 dq>end fiom claim 3 and» as such, incorporate the patentable features of 
claim 3. Applicants therefore request withdrawal of the rejection of claims 4-8. 

£> Claim 9 

Applicants submit that Hlrakata and Mizuno do not teach "a gas phase portion that 
communicates with a supply air pipe, which supplies air into said fUel cell via a flow-in pipe, 
and which mixes the gas separated from the cooling liquid wiftin said liquid phase portion with 
the air flowing therein through said flow-in pipe &om said supply air pip 9," as recited in claim 9. 

The Examiner recognizes In the Office Action that "Hirakata et al. does not specifically 
teach using air supplied to or exhausted from the fuel cell/' (See the Office Action, page 9, lines 
3-4). The Examiner, however, asserts that the hydrogen dilution tau^t in the Mizuno reference 
compensates for the deficiencies of the Hirakata reference. (See the Office Action, page 9, lines 
3-1 7). Applicants respectfiilly disagree. 

As discussed above, the hydrogen dilator (424) of the Mizuno reference mixes the 
hydrogen gas discharged from a fUel cell with the oxygen off-gas that is also discharged fiom the 
fuel cell. The Mizuno reference, however^ does not teach that a gas phase portion communicates 
with a supply air pipe, which supplies air into the fuel cell via a flow-in pipe, and which mixes 
the gas separated from the cooling liquid within the liquid phase portion with the air flowing 
therein through tiic flow-in pipe from said supply air pipe, as recited hi claim 9. 

The cited references do not teach the flow-in pipe recited in claim 9. The flow-in pipe 
recited in claim 9 enables the gas phase portion of the cooling liquid storage container to 
communicate with the supply air pipe. The combination of the Hirakata and Mizuno references, 
however, does not teach any pipe that connects the upper tank (12) or the reserve tank (24) of the 
Hirakata reference to the supply air pipe of a fuel celL 

As such, Applicants submit that Hirakata and Mizuno fail to teach all of ttie limitations 
of claim 9. Applicants therefore request withdrawal of the rejection of claim 9. 
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D, Qa^ffis XQ^U 

Claims 10-12 depend from claim 9 and, as such, incoiporate the patentable features of 
claim 9. Applicants therefore request withdrawal of the rejection of claims 10-12. 

E, Claim IS 

Applicants submit that Hirakata and Mizuno do not teach "a gas exhaust mechatdsm, 
which communicates with said air pipe via a ventilation pipe, and which exhausts the fuel gas in 
said cooling liquid storage container out of the system by a ventilation cuirent flowing within 
said ventilation pipe," as recited in claim 15. 

The Examiner recognizes in the Office Action that "Hirakata et al. does not specifically 
teach using air supplied to or exhausted from ihe fuel cell." (See the Office Action, page 9. lines 
3-4). The Examiner, however, asserts that the hydrogen dilution taught in the Mizuno reference 
compensates for the deficiencies of ttie Hirakata reference. (See the Office Action, page 6, lines 
2-15, page 9, lines 3-17 and page 13, lines 2-15). 

As discussed above, the hydrogen dilutor (424) of the Mizuno reference mixes the 
hydrogen gas discharged from a fuel cell with the oxygen off-gas that is also discharged from the 
fuel celL The Mizuno reference, however, does not teach that a gas exhaust mechanism 
communicates with the air pipe via a ventilation pipe, and exhausts the fiiel gas in the cooling 
liquid storage container out of the system by a ventilation current flowing within flie ventilation 
pipe, as recited in claim 15. 

The cited references do not teach the ventilation pipe recited in claim 15. The ventilation 
pipe recited in claim 15 enables the cooling liquid storage container to communicate with the 
supply air pipe or with the exhaust pipe. The combination of the Hirakata and Mizuno 
references, however, does not teach any pipe that connects the upper tank (12) or the reserve 
tank (24) of the Hirakata reference to the supply air pipe or with the exhaust pipe of a fuel cell. 

As such. Applicants submit that Hirakata and Mizuno fail to teach all of the limitations 
of claim 15. Applicants therefore request withdrawal of the rejection of claim 1 5. 
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R Claims 16-19 

Claims 16-19 depend fi-om claim 15 and» as such* incoTporate the patentable features of 
claim 15. Applicants therefore request withdrawal of the rejection of claima 16-19. 

VII> Reiectioaa of Claims 13-14 under 35 USC S103 

Claims 13-14 are rejected under 35 USC 103(a) as being unpatentable over U.S. Patent 
Application Publication No. 2001/0019789 (•'Hirakata") in view of U.S. Patent Application 
Publication No, 2002/0189873 ("Mizuno**) and further in view of U.S. Patent Application 
Publication No. 2003/0224226 (" JitfO. (See the Office Action, page 1 1). AppUcants 
respectfully traverse flie rejection. 

A. Claim 13 

Applicants respectfully submit that Hirakata, Mizuno and Jia do not teach "a gas phase 
portion which communicates with a supply air pipe, which supplies air into said fuel cell via a 
flow-in pipe and via a flow-out pipe, and which mixes the gas separated ftom flie cooling liquid 
within said liquid phase portion with the air flowing therein through said flow-in pipe fiom said 
supply air pipe, and returns the mixed gas into said supply air pipe via said flow-out pipe," as 
recited in claim 13. 

The Examiner recognizes in the OflFice Action that **Hirakata et al. does not specifically 
teach uaing air supplied to or exhausted from the fuel cell." (See the Office Action, page 13» 
lines 1-2). The Examiner, however, asserts that the hydrogen dilution taught in the Mizuno 
reference compensates for the deficiencies of the Hirakata reference. (See the Office Action, 
page 13, lines 2-15). 

As discussed above, the hydrogen dilutor (424) of the Mizuno reference mixes the 
hydrogen gas discharged from a fliel cell with the oxygen off-gas that is also discharged from the 
fuel cell. The Mizuno reference, however, does not teach that the hydrogen gas separated from 
the cooling water is mixed with the air supplied to the fuel cell. 
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The Examiner also recognizes that Hirakata and Mizuno do not teach the flow-out pipe 
recited in claim 13. (See the Office Action page 13, lines 16-20), The Examiner, however, 
asserts that the Jia reference compensates for the deficiencies of the Hirakata and Mizuno 
references. (See the Office Action, page 13). The Examiner refers to paragraph 21 as teaching 
this feature of claim 13. (See the Office Action, page 14). Applicants respectf\illy disagree. 

As discussed above, the portion of the Jia reference referenced by the Examiner recites 
that "controUer IB signals oxidant shutofif valve 15 to close and signals fiiel shutoflf valve 16 and 
fuel conditioning valve 17 to open thereby providing hydrogen directly to cathode 4." (Sec the 
Jia reference, paragraph 2 1). The Jia reference, however, does not teach that a mixed gas is 
returned to the supply air pipe. Moreover, th© Jia reference does not teach that the hydrogen gas 
separated fiom the cooling water and mixed with the air supplied to the fiiel cell is provided to 
tine cathode of the fuel cell. 

The cited references do not teach the flow-in pipe and the flow-out pipe recited in claun 
13. The flow-in pipe and the flow-out pipe in claim 13 enable the gaa phase portion of the 
cooling liquid storage container to communicate with the supply air pipe. The combination of 
the Hirakata, Mizuno and Jia references does not teach any pipe that connects the upper tank 
(12) or the reserve tank (24) of the Hirakata reference to the supply edr pipe. 

Furthermore, Hirakata, Mizuno and Jia do not teach "said flow-ln pipe cormnunioatiiig 
with said supply air pipe at an upstream portion of a humidifier, which is provided on the way 
to said supply air pipe and which humidifies the air to be supplied to said fuel cell, and said 
flow-out pipe communicating with said supply air pipe at a downstream of said humidifier," as 
recited in claim 13. The cited references do not teach the specific structure of the flow-in pipe, 
the flow-out pipe, the supply air pipe and fhe humidifier. 

As such. Applicants submit that Hirakata, Mizuno and Jia fail to teach all of the 
limitations of claim 13. Applicants therefore request withdrawal of the rejection of claim 13. 
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B, aaim 14 

Claim 14 depends from claim IS and, as suchi incorporates the patentable features of 
claim 13. Applicants therefore request withdrawal of the rejection of claim 14. 

Vm, Copclnsioq 

In view of the above amendment^ applicant believes the pending application is in 
condition for allowance. 

Dated: May 9, 2007 RespectfliUy submitted, 

B v ^'^'C^^^ 
Antl^ny A. Laurf^ ' 
Registration No. v^,220 
LAHIVE & COCKFIELD, LLP 
One Post Office Square 
Boston, Massachusetts 02109-2127 
(617)227-7400 
(617) 742-4214 (Fax) 
Attorney/Agent For Applicant 
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